ABSTRACT The use of prohibited substances in the world of sport, in and out of competition, is a major global problem. A number of similar studies have been conducted in other parts of the world that investigate the knowledge, attitudes, and practices of athletes about doping. The results of those studies cannot entirely be extrapolated to elite Turkish athletes. Therefore, this study aimed to investigate elite athletes' current knowledge of appropriate drug use, doping and use of supplements, and to explore the need for further education on these topics. A total of 202 Turkish athletes participated in this descriptive cross-sectional study. The data were collected through a questionnaire. A five-point Likert scale was used for questions. The most commonly used over-the-counter medications by athletes were painkillers (78.2%). A remarkable proportion of athletes considered painkillers (41.1%), protein powder (43.1%), and caffeine (41.1%) to be prohibited drugs. According to the athletes, physicians (84.6%) and coaches (78.6%) were the two most frequently used sources of information, and 87.6% of the athletes found the physician to be the most reliable source of information. Elite athletes have poor knowledge about doping in Turkey. There is an urgent need for educational anti-doping programmes to address the knowledge gaps observed amongst athletes in this study.
Introduction
Doping is defined as the use of drugs or other substances to enhance performance, and it has become an important issue in recent years (Bloodworth & McNamee, 2010) . Drug abuse in athletes may involve gaining an advantage in competition, coping with several stressors such as performance anxiety, physical pain, and mental illnesses (Reardon & Creado, 2014) . The use of prohibited substances in athletes in-and out-of-competition is a global problem, causing not only gaining an illicitly competitive advantage in sports, but also severe and harmful health threats, including a wide variety of cardiovascular, psychiatric, metabolic, endocrine, neurologic, infectious, hepatic, renal, and musculoskeletal disorders, and an increased risk of death (Pope et al., 2014) .
Since 2004, the World Anti-Doping Agency (WADA) has annually published its "List of Prohibited Substances and Methods", which defines the substances and methods that are prohibited both in-and out-of-competition, and in particular sports ("The Prohibited List | World Anti-Doping Agency, " n.d.). Under WADA's Anti-Doping Code, athletes are ultimately responsible for any substance found in their body, regardless of how it got there. The presence of a prohibited substance may result in an anti-doping rule violation, whether its use was intentional or unintentional.
In a review, in which Morente-Sánchez et al. aimed to gather and critically analyse the most recent publications describing elite athletes' attitudes, beliefs, and knowledge of doping in sport, it was found that the athletes mostly receive information about prohibited substances from their coaches, and physicians do not play an essential informative role in this regard (Morente-Sánchez & Zabala, 2013) . According to this study, athletes thought that doping was unethical, harmful and risky for health; however, it would bring them success (Morente-Sán-chez & Zabala, 2013) . Although there are studies about the knowledge and attitudes of athletes in the world, to our knowledge, there is only one study from Turkey. Ozdemir et al. determined the rate of doping and performance-enhancing drug use in 883 subjects and analysed the main reasons for it (Ozdemir et al., 2005) . They reported that doping and performance-enhancing drug use was 8%, it was significantly higher (14.5%) in the athletes, and 52.4% of doping and performance-enhancing drug users accepted that they were unaware of the drugs full and/or potential side effects (Ozdemir et al., 2005) .
There is limited data in the literature on how elite Turkish athletes perceive doping and performance-enhancing drugs. The issue of doping is complex and is presumably predicted by a variety of situational and personal factors, and the results from other countries' studies cannot entirely be extrapolated to elite Turkish athletes. Therefore, this study aimed to evaluate the doping knowledge, attitudes, and behaviour of elite Turkish athletes.
Methods

Questionnaire
To investigate the doping knowledge, attitudes and behaviour, data were collected via questionnaire adopted from the study of Malek et al. (2014) . The questionnaire was also reviewed and approved by the authors, who are also members of the Turkish Anti-Doping Commission (TADC). The final version of the questionnaire has a total of 10 items and was written in Turkish. A five-point Likert scale was used for questions, in which participants were instructed to respond if they strongly agreed, agreed, disagreed, strongly disagreed or had neutral feelings to the question. Participants were asked questions about which substances they used, whether these substances were banned, their attitudes and awareness about the prohibited substance, whether and from whom they received information about doping and their confidence in these sources of information. The questionnaire was administered from 1 September 2017 to 1 September 2018. The questionnaire was validated using face and content validity methods. The reliability of the questionnaire was calculated using Cronbach's alpha coefficient (α = 0.88).
Participants
A total of 202 elite Turkish athletes, over 18 years of age, from 11 sports including ice hockey, soccer, swimming, diving, basketball, Muay Thai, weightlifting, volleyball, cycling, track and field, and taekwondo enrolled for this study. Participants who had retired from a sport or those who had not participated in a competitive game or competition in the past year were excluded. Verbal information about the aims and objectives of the study was given to athletes before their participation. After this information, written and oral consents were received from all athletes who agreed to participate in this study. The questionnaires were anonymous, and the data were kept confidential to protect the privacy of the participants. This study was approved by the local ethics committee of the Hacettepe University Human Ethics Committee (Decision number: GO 17/680-17).
Statistics
Statistical analyses were performed using the SPSS software version 21 (SPSS, Chicago, IL, United States). All data were expressed as mean and standard deviation or frequencies and percentages, depending on the characteristics of the variables.
Results
Demographic Characteristics
The mean age of the athletes was 20.8 ± 3.61 years, and the majority of the interviewed athletes were male (n = 139, 68.8%). The distribution of athletes by type of sports was; 39 in ice hockey (19.3%), 33 in soccer (16.3%), 29 in swimming (14.4%), 25 in diving (12.4%), 21 in basketball (10.4%), 17 in Muay Thai (8,4%), 16 in weightlifting (7,9%), 13 in volleyball (6.4%), 6 in cycling (3.0%), 2 in track and field (1.0%) and 1 in taekwondo (0,5%) (Table 1) .
Medication Usage
Participants were asked to choose which medications or supplements (from a provided list) they had used in the previous 12 months ( Table 2 ). The most commonly used over-the-counter medications were for pain (78.2%), cough and cold (64.9%), while the percentage of antibiotic usage was 55.4%.
Medication Awareness for Doping Violation
Three-quarters of respondents (159, 78.7%) declared that they did not obtain any education regarding doping (Table 1) . Participants were asked whether these medications or supplements were prohibited by WADA for causing a doping violation (Table 3 ). The most common substance considered to be prohibited was protein-powders (43.1%), followed by caffeine (41.1%), painkillers (41.1%), and antidepressants (39.6%). Participants mostly had no knowledge about diuretics (51.5%), thyroid medications (49.0%), creatinine (48.5%), L-carnitine (47.5 %) and contraceptive pills (46.5%). Table 4 summarizes the athletes' responses to their attitudes and awareness about prohibited substances. A majority of the athletes thought that they had an awareness of the substances that should not be used during both in (88.6%) and out (81.7%) of competition. Most of the participants (67.3%) don't believe that most of their colleagues and competitors use prohibited substances (except disagree and strongly disagree in Table  4 ). Participants generally thought that doping is not necessary to achieve the best results (86.6%), and they mostly did not feel pressure to use prohibited substances (90.6%). A significant number of participants were not certain about what they are or are not allowed to take regarding medication or supplements (39.6%).
Attitudes and Awareness about Prohibited Substances
Sources of Doping Information and Reliability of Sources
A list of sources of information was provided to participants for rating the frequency of the source of information (Table 5 ). The most common source of information about doping was physicians (84.6%), followed by coaches (78.6%), pharmacists (70.1 %), and team-mates (67.0%). In contrast, WADA (57.3%) and TADC (55.0%) were some of the least sources used for information. According to the participants, the physician was declared to be the most reliable source of information about prohibited substances and doping (96.5%, neutral and more) ( Table 6 ). The web pages other than WADA, TADC and sports federations were the least reliable source of information (57.5%, neutral and more), followed by their teammates (71.7%, neutral and more).
Discussion
Various sports have captured the attention of spectators. With growing interest, the financial value of the global sports market has significantly increased and is estimated to be worth around $600-700 billion per year (Au, 2017). Therefore, athletes face the thorny situation in which it is desired that they be "better, stronger, and faster". However, in the interest of the athletes' health, it is obligatory to control and limit medication or supplements by which sports performance can be improved and which are prohibited by WADA (Petróczi & Strauss, 2015) . Therefore, because prohibited substances are entered onto the existing list annually, it is necessary to determine whether athletes are aware of doping and their perception regarding it. With that in mind, this study was aimed to investigate the perceptions and awareness of athletes on the use of prohibited substances, whether they received any information about doping, from which source they received the information and the reliability of these sources.
The most striking result to emerge from our study's data was that 78.7% of the athletes did not obtain any education regarding doping. Although our results differed considerably from those of Moran et al. (2008) , in which athletes from 16 different countries stated that 62.6% of them received information regarding prohibited substances in their sports, these values correlate favourably with the study of Muwonge et al. (2015) , who found that 60% of Ugandan professional athletes participating in different types of sports were familiar with information on doping, but 80% of them could not give a definition of doping. In a more recent study by Murofushi et al. (2018) , results showed that 30.1% of Japanese university athletes had received an anti-doping education at least once, and 20.8% more than once. Perhaps the results of the present paper differ from the results of previous studies because WADA accredited the laboratory in our country later in comparison with the other countries. Therefore, doping education among the athletes started later on. In 2018, to promote education about Health and Anti-Doping among athletes, coaches, and others, WADA launched a new learning platform the Anti-Doping e-Learning platform (ADeL) ("WADA launches new anti-doping eLearning platform (ADeL) | World Anti-Doping Agency, " 2018). This anti-doping programme may increase the awareness of athletes about banned substances in the long term.
Most elite athletes, especially during competitions, use some medications and supplements to improve their performance (Burke, 2017) or to influence musculotendinous healing during recovery (Tack, Shorthouse, & Kass, 2018) . During the 2016 Rio Olympic Games, Soligard et al. recorded the injury and illness rate of athletes and found 9.8 injuries and 5.4 illnesses per 100 athletes over the 17-day period [16] . In our study, when athletes were asked about which medication they use, 78.2% reported that they used over-the-counter painkillers, followed by a cough and cold drugs (64.9%) and antibiotics (55.4%).
The results of the present paper are similar to those of Tscholl et al., (2010) who reported that NSAIDs, respiratory drugs, and analgesics were more frequently used. A further epidemiology study carried out by Tscholl et al. (2015) concurred with the findings of the present paper, reporting that the mean medication intake of male football players was 0.77 substances per player and per match.
Regarding the supplements used by athletes, in the present study, 30.7% of the participants reported consuming protein-powder, while more than half of the participants (51.5%) reported using multivitamins. In 2000, during the doping control at the Sydney Olympics, athletes stated the use of 26 separate supplements in a single day (Corrigan & Kazlauskas, 2003) . The athletes thought that they were aware of substances that were allowed to be used within and outside the competition, despite their high drug use. (88.6% and 81.7%, respectively) (Corrigan & Kazlauskas, 2003) . In the present study, almost half (43.1%) of the participants considered protein powder and 41.1% caffeine to be prohibited substances by WADA for causing a doping violation. The same lack of awareness regarding doping among high-level football players has also been supported by Ama et al. (2003) .
Since the 1990s, creatinine has become one of the most popular supplement to improve athletic performance (Hall & Trojian, 2013) . However, in our study, only 26.2% of the athletes did not consider creatinine to be a prohibited substance, while 48.5% of the athletes did not know about this. Taking into consideration the abovementioned, education or obtaining information from reliable sources are very important for the athlete's career. The results of our study show that the physician was seen as the most frequently consulted (%84.6) and reliable (96.5%, neutral and more) source of doping knowledge by the athletes. Our findings are in contradiction with previous studies on French high school athletes and Iranian athletes, who declared their peers and coaches to be the primary sources about doping (Seif Barghi, Halabchi, Dvorak, & Hosseinnejad, 2015; Backhouse, Kenna, Robinson, & Atkin, 2007) . It is important to note that physicians have the potential to influence athletes with regards to doping information. Thus, to ensure that athletes receive accurate information about doping, they must update their knowledge of prohibited substances and develop trustworthy relationships with the athletes.
Another reassuring finding of our study was that athletes have negative perceptions toward using prohibited substances to achieve better results and that 82.2% of them feel no pressure to use any doping substance. Furthermore, 80.7% of the participants stated that doping was not worth the risk. This confirms the previous finding in the literature (Malek et al., 2014) .
In conclusion, the present study provides information about the doping knowledge and attitudes of Turkish athletes. According to the results, more than two thirds of these athletes did not receive doping training during their career. There is an urgent need to increase the awareness and the knowledge of athletes in the prevention of the usage of prohibited substances. Furthermore, it is necessary to provide educational programmes not only for the athletes but also to the physicians, coaches and other personnel in the athlete's team, and a professional development plan should be implemented to ensure that the information remains accurate and up-to-date.
